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EDITORIAL

MEDICAL ARTS AND SCIENCES is a journal which deals
with science and the application of science in medicine.
Art and cience are combined inseparably in the practice
of medicine, and the art and science are to ome extent synonymou . By necessity, in the past, medical practice has
outrun the progre of science. It i no longer necessary, as
some still urge, for medical practice to be in advance of,
or even independent of, scientific groundwork. Scientific
medicine tempered with humanity i the be t in trument
for the relief of ickne s.
Publi hed by the College of Medical Evangelists, a
chool in whi h the humanitarian ide of medical practice
receives foremost empha i , thi journal will contain articl s
which cover the pra tical, cultural, and philosophical a
well a the experimental, inve tigative, and critical ides of
medicin . In it original studie by member of the faculty
a well a the alumni will be given circulation.
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RELIGION AND HEALTH*
ARTHUR L. BIETZ, Ph.D.
Before we can speak of religious values in
health we mu t clarify the atmosphere around
the concept of reliofon. Every intelligent lmman being hould con truct to the be t of hi
ability a philo oph of life. B a philosophy of
life we mean an interpretation of life, a view,
provi ional at least, of the main purpo of
life and the undergirding principle by which
life must be upported. If we are to cope
ucce fully ' ith the ob tacle of life we mu t
have ome oncept a to hm the e difficultie
hould be met before they ome.
Ever erious philo ophy of life in olve a
po it1v or neo-ative view toward God and
religion.
philo ophy of life may be termed
a religiou philosophy if the vi w of God h ld
a central and all-important place. n rientation toward lif i nonr ligiou when ome
other ·oal take the pla e of fir t importanc
in life.
When we think f religion a an adequat
phil ophy of life, it j ea y to ee it impli ation f r healthful li vino-.
philo ophy f
life b
me th dominating principl of
thought and of ondu t. Lif thu ha an nd,
a purp , an obj t, t war v hi h it mo e .
he u t for m aning i
n of the ba i
need Elif . When th qu t i
it elf b ome a m aningl
peck on the
o an of unc rtaint .
rg nt p chic probl m
f pati nt ha e
* From the Department of Applied
Medical Evangelists.

hri tianity,

opyright, 1947, b

ollcge of

given imp~tu to recent advancement in p ychosomatic medicine. Medicine is beginning
to recognize that it cannot confine itself
trictl y to the functioning of the ph iological
organism. Life i unitary; that which occurs in
the realm of the p yche also arrie it implications to the oma. A former false dualism
i now giving way to the present organismic
approach to th patient.
To under tand a neuro i , or a tate of
tre , it i nece ary to know that it origin
and cause are p ychic. Th cure for uch disturbance mu t therefore deal with psychic
implication a well a the organic.
Junga has aid: "A p ychoneurosi must be
understood a the uffering of a human b ing
who has not di overed what life mean for
him. "
If thi cl fmiti n of a p y h n uro i i
orr t th
uffer r i
eking for om thing
which will tak po e ion of him an provide
meaning and tructure to a confu ed di organized tate [ e, i ten e.
In the pa t 1 ro-ymen were alled upon to
mini ter to people in a c nfu ed tate f mind.
rtain th orie of life w r almo t univer ally
a c pt cl in our ulture. Th Bi 1 u ually
pro id d a1 organization of lif for th framework of ulture. Di ine re elation wa g nerally con ed d. he ientifi ag ~ how ver, ha
l d many to rej t form r r ligious oncepts.
Havin cut th
former tie , m n are not at
p a
becau life ha lo tit m aning. oda

Re iew and Herald Publishing

ociation
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Bietz- Religion and H ealth
man patient who would not think of going
to clergymen, come to physi ians. Th refore
not onl mu t the physician of a nece ity deal
' ith strict! organi problem but al o he i
forced into the realm of th patient' philo oph of life. To minister ucce fully to uch
patient with a di organized view of life, th
phy ician him elf must have a philo ophy of
life ' hich will aid hi patient in the proce s
of reorganization.
It h uld be remembered , however, that in
the realm of an adequate meaning · of life
which ha religion irnpli° ation the phy ician
cannot pr ceed on the am ba i that he can
in giving the ordinar ph ical prescription .
phy ician ma o-i ve a pr ription with
religiou irnplicati n , but th prob] m till
r emain a to how thi ' m di ine" hall be
administer cl. One thing i certain: it annot
be aclmini tered at an time and to an patient
a one would admini ter a pill or o many
injection of drug . It
m unnece ar to
a that relicriou pr cription with ut nuin religiou on i tion on the part of th patient ma lead to great r onAi t rath r than
to a r olution of nfl.i t whi h alr a
Jun make thi ob r ation on th ignificanc of religion: " I h uld lik to all attention t th following fact . Durina th pa t
thirty year p 01 I from a 11 th
i iliz d
ountrie of th
arth hav
on ul ted me. I
have treat cl man hundred
f pati nt , th
larger number b ing Pr t tant a maller
number J ' , and not m re Lhan fi
or ix
b l ieving atholi . mong all m patient
in the cond ha lf f I if - that i to a o r
thirt -fi - ther ha 11 t b 11 on wh
probl m in the last re ort' a n t that of fmda relicri u outl ok 11 lif . It i a[ t
f th m f 11 ill b au e h
fever

°

cl who did
k."

11

t

Jung further ob er e , " I t eem to me,
that, side by side with the decl ine of r eligious
life, the neuro
grow noticea bl more frequent."
Dunbara a
"In medicine, we find it
ne e ar to on ider, not merel th e objective
environm nt, but also it ubjective cou nterpart within the oraani m, which we find in it
mo t int a-rated form in the Weltan chauung
of the individual. . . . Phy ic ians in general
.. . are beainning to ca11 attention to the
importan of W ltan chauun from a pur ly
pra tical point oE vie' ."
r. Dunbarb ontinue her discu sion with
many quotation from ps chiatrist ' ho hold
thi point of iew. She a : " . M. Campbell
ha called attention repeatedly to th i a pect
of our problem a ing that 'the tudy of 'belief " i part of the general tud of the
m hani m of man' adaptation to hi environment.
h
rm, health, i now omina
in lud anit
f b liefs a ' ell a ounclne
of body . . . . Man '
n ironment to
' hich he mu t adju t, inclu d , not onl (a)
uppli t acquire, and (b) ho tile raani m
fight , 1 ut al o th
piritual for e of a
o ial n~ironment. . . . Man' b lief add
to tbe quality f life and iv it alu , and
ma al
prolon it. . . . Beli f aff t the
a tual 1 no-th of lif of individual and ·roup ,
and to crutiniz th m is th 'mo t imp rtanl
and them t diili ult ta kin th fi ld of public
h alth. '
It i n " a w 11-kn wn fa t that m ti n
m y di turb ph iolo i al fun ti n . vVh n
lif do n t mo tm ard p ifi · al ' hi h
ar con id r d ' orth whil b a pat i nt,
motional di turban
are mu h mor lik ly
t oc ur.
n rnma th infl.u n
f di turbed emotion up n th
the
organi m, Dr. unbarc a
n
that bodil han
ma b br ught ab u t
m ntal timuli, b em t ion ju t a ffe ti
a h ba t ria and t , m , nd that ph i -

Medical Arts and Sciences

logical changes accompanying emotion may
disturb the function of any organ of the body.
Referring to the prophylactic value of religion, Dr. Sadler says: " No one can appreciate
so fully as a doctor the amazingly large percentage of human disease and suffering which
is directly traceable to worry, fear, conflict,
immorality, dissipation, and ignorance- to
unwholesome thinking and unclean living.
The sincere acceptance of the principle and
teachings of Christ with respect to the life of
mental peace and joy, the life of unselfish
thought and clean living, would at once wipe
out more than half the difficulties, diseases
and sorrows of the human race. In other words,
more than one half of the present affliction
of mankind could be prevented by the tremendou prophylactic power of actually living
up to the per anal and practical spirit of the
real teachings of Christ."
With increasing understanding of the emotional and environmental aspect relating to
disease, comes the realization that the patient's
outlook on life is highly ignificant. Emotions
result from attitude . Attitudes constitute a
state of readiness to respond and are linked
with one's view f life. At this point the relation hip of religion and h alth emerges. A
way of life and th dir tion in which it leads
an individual may lead to icknes or health.
Religion i primarily con em d with an individual' over-all reaction to life. Man'
qu tion mo e in two major realm : (1) th
realm of en ate kn wledge, or o- a1l d
cientift facts , and (2) the realm of values.
Value ar
f religiou import and trans[u e them lve into the optimal fun tioning f the phy i al organi m. Th word
religion mean etymologi ally a binding
too-eth r. Reli ion offers a man th
pportunit to bind divergent elements into a
meaningful patt rn. Religion provides a
means whereby life may b uncluttered from
meaninglessne . In actual illn ss the will

9

not to get well, or the desire to die, may be
a more potent influence than any medicine
which a physician can prescribe, but how shall
a patient rally without a meaningful reason?
In this connection it should be said that
emphasis needs to be given not only to the
intellectual content of religion but also to its
emotional significance. The religion which
will really minister to good health has a functional significance in the realm of emotional
belongingness to the cosmos. Man is a denizen
of two worlds simultaneously. He must have
a terrestrial as well as a cosmic orientation to
life. Wise counsel combined with healthy religious attitude and beliefs may be of great
value in meeting both the need for ecurity
and the need for love, which are crying need
in this age of disillusionment. Indeed, it is
not wrong to say that the basic problems of
this age involve the meaning of life and the.
reason for prolonging the struggle.
Concerning the value or contributions of
religion to health , Dr. Earl D. Bond says:
"There is no integration which compare with
that whi h come from religiou faith or the
religiou goal."
In the same vein speak Hadfield: " I am
convinced that the Christian religion i one
of the most valuable and potent influence
that we pos ess for producing that harmony
and p a e of mind ... needed to brin heal th
and pow r to a large proportion of nervous.
patient . '
Dr. Harlow Brooks writ s: "The pjritual
id of the cas mu t not b neglected in this
di ea e [angina pectori J in whi h emotion
play so jmportant a rol . The development of
a philo ophy of life, of the power of adaptation of desir to pos ibilities, the cultivation
of suitable hobbie of a restful character, are
of real medi al benefit. "
Strecker ay : "It is not an over tatement
to ay that fully 50 per ent of the probl m
of the acut state of an illness and 75 per cent
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of the difficultie of conval cence have their
primary origin not in the bod , but in the
mind, of the patient."
From the e foregoing tatem nt we are
afe in aying that there i no uch thing a a
purel organi illne . It i al o hard to conceive of a purel psychi illne unac ompanied b y organic tre s. In ever illnes there
i a living exp rience in the whole organism
which i i<Ynificant only becau e the p ychic
and the omati are united in a li ing unitar
movem nt.
The true medical practitioner mu t pra tice
not onl with an analytical head but al o with
a ympathetic heart which ha found its home
in th univer e. Religion bind together and
ynthe ize . Medi ine mu t pa from purel
analyti al procedure to tho
of ynthesi
which move in the realm of alue . John G.
Sinclair ha wri tten thu in hi " Heart or
H ad. "
"Tell me how i beauty read
To be t advantage? By the h eart
Whi h ah and igh and will not part
Or b y th analyti head?

Heart wh n headle
H ead wh n h eartle

he anal ti al m

p ant for br ath
con jure d ath ."

hani ti m di may on-

jure death, wherea the practioner who take
into con ideration a combination of the heart
and head will make for a far better prognosi .
There are three fundamental entitie with
which we mu t reckon in the universe:
matter, energy, and life. To deal only with
matter and energ i to leave the most important element untouched. There is a vital1st1 prin iple in the or<Yani m which defie
cientific analy i . Life adds to the matterenerg combination the power to observe, to
think, to onvert thought into action. Matter
and energ alone do not make up a patient.
There is much more to life than can be comprehended in energy or matter. Life moves in
harmon with a predetermined complex plan
en a physical law operate in the realm of
energ and matter. n exploration of the law
of life will yield large re ults. These law are
under tood and een in the realm of religiou
alue whi hare not full di rned by en ate
pro <lure.
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A NEW SURGICAL APPROACH
FOR VAGOTOMY, DIAPHRAGM TIC HERNIOTOMY, SPLEN ~CT OMY,
AN D OPERATIO S UPON THE GASTROESOPHAGEAL AREA
THROUGH T H E LEFT SUBDIAPHRAGMATIC
EXTRAPERITO EAL SP ACE':«
A PRELIMINARY A ATOMICAL

T DY

H. A. DAVIS, M.D.
I TRODUCTIO

Surgical operations upon tructure lying
_immediately beneath the left ide of the
diaphragm frequently are te hnically difficult
be au of inadequate expo ure. uch operation include re ection of the cardiac portion
of th tomach with e ophagogastro ana tomo i , plene tom y in the pre ence of den
adhe ion between th pleen and the parietal
peritoneum, rese tion of th bod and tail of
the pan reas and the repair of diaphragmati
hernia and ventration. Re ently, a a r sult
of th w rk of D ragstedt, r ction of both
vaO'u nerv ha b en ad o ated for th tr atment of o-a trodu d nal ul ration. hi produre ma be p rform d thr ugh the thora
or through the peritoneum.
he tran periton al appr ach po s
th
advantag of nabling th ur on to e am ine
the tomach and duod nnm and to do, if
nee ar , a O'a tr - ntero l my in aclditi n to
the va t my. I t ha , h we er, the definit di advantag that if th patient ha b n ubject cl pr viou 1 t ga troduodenal urgery,
adhe i n in the upp r abdomen will render
expo ure of the vagu nerv both diffi ult and
hazardou . In th tran thora i ap roa h, on
th oth r hand, th pl ural avity m st b
open cl.
* From the Department of urgc ry and the Graduate School of
Mcdicin ,
ollege of Medical Evangeli sts .

In a recent report Grim on de cribed
thoracic complications following tran thoracic
vagotom . In 5 of 33 patients postoperative
pneumonia o curr d. All 33 patient presented
a pleural effu ion on the side of the thoracotomy, and in 3 the fluid accumulation was
great enough to cau e a shift of the media tinum. telecta i of the left lung was noted
in r:; patient on X -ray examination. The e perience of Grim on has been onfirmed by
oth r who have used the tran thoracic
approach. In addition, many of the e patients
ub equently omplain of pain in the left
id of the he t in the lin of th in i ion,
whi h is probabl due to injur or involvement o[ the int r
tal ner e at the wound
sit .
The e con ideration indu d u to inve Ligate l)y an.at mi al tudi th po ibility of
devi ing an i, urgica] approach v bich w uld
po ss non of th di advanta
of the transthora ic and tran peritoneal a ppr a he . B
u ing th a ppr a h through the 1 ft u bcliaphragmati xtrap ritonea] pa e, w di . po e
ov reel that not only wa it po ibl t
the vagu nerv
at th low er encl of the
e ophagu but that it wa al
t Jmi al]
fea ible to arr our urgi al pro dur upon
the diaphragm th
pleni art r and em,
the sple n th b d and tail of th pan r as,
and the cardio- ophageal .Jlm tion through
the ame in i ion.
11
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Davi - A New Surgical Approach

The purpose of this paper i to present a
preliminary anatomical study of the left subdiaphragmatic extraperitoneal pace and to
de cribe briefly the technic of c rtain surgical
operations carried out through this approach.
ANATOMY OF THE LEFT

UBDIAPHRAGMATIC

EXTRAPERITO EAL SPACE

The left subdiaphragmatic e traperitoneal
space is, of course, a potential rather than an
actual space. It l:ies between the parietal
peritoneum in front and Gerota's fascia behind, and e tends downward from the dome
of the diaphragm to the lowest point of attachment posterior! y of the left leaf of the dia-

Fig. 1.-

ro -

phragm. The shape of the space is irregular~
having on cross section the appearance of a
truncated cone, which is funnel-shaped, with
the narrow end u perior and the broad end
inferior.
The contents of the space are of interest. It
contains fatty and areolar tissues in which are
imbedded blood vessels, nerves, the left kidney, the left su prarenal gland, the tail and part
of the body of the pancreas, and the upper
part of the descending colon. The blood
vessels are the left renal artery and vein, the
uprarenal vessels, the splenic artery and vein,
the inferior phrenic artery (left), and the
celiac artery. In the upper and innermost

Lion through upper part of Je(L . ubdi aphragmali spa c. ( haded a r a mark cl A .)

(Modified from Ey le hym r, A.C. , a nd

hocm aker, D .M .: A Cross- ection
ompany,
\ York, 1923.)

na tomy, p. 71, D.

ppl cton and

M edi cal Arts and Sciences

portion of the space is found the esophagus
as it pas es through the esophageal hiatus of
the diaphragm at the level of the 10th thoracic
vertebra (figure 1).
The relation of the left subdiaphragmatic
extraperitoneal space are :
(a) Upper anterior- the p arietal p eritoneum, the cardiac portion of the stomach, the
esophagu , the spleen , and the left lobe of t he
li er.
(b) Middle anterior- the parietal peritoneum, the stoma h , the liver, the left side of
the colon, and the spleen.
(c) Lower anterior- the parietal peritoneum, the stomach , the liver, the colon, and the
jejunum.
(d) Po terior- the diaphragm the pleural
cavity, the inferior tip of the left lung, the
10th , 11th, and I.2 th ribs, Gero ta ' fa cia, the
latissimus dorsi, and the serratus p o terior
inferior mu d e.
(e) Late11f!-l- the µl een , the d iaphragm ,
th pl ural avity, the inferior tip of the left
lun cr th 7th, th , 9th, 10th, and 11th ribs,
the inter ostal m u s le , th lati im u dorsi,
and the ex ternal and in ternal oblique muscle .
(£) Medial- the oph acru , the aor ta, the
diaphragm, the pleural cavity, th inferior tip
of the left lung, and th b odie of the
vertebrae.
TH E

RGI A L A PPROA H

The kin in i ion i hap d lik a ho key
tick. he 12 tl~ rib on the 1 .Et sid is carefull y
palpated, and an inci i n i mad startin 1
inch above the junction of the 12th rib with
th tran verse proces and x tending ver the
12th rib to a p int 1 or 2 in h e b eyond its
tip. The in i ion is d eepen d o as to xpose
th e lati imu dorsi mus l and the a ropinali heath. The latis imu dor i mu cl e
is incised, ex posing the 12th rib. h e serratu
po terior inferior and part of th ex t rnal
and internal oblique and transver us abdomi-
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nis muscles are divided in the line of the
incision. The sheath of the sacr'o pinalis
muscle is open ed and the mu d e is
re tracted med ially. This provides a more
ad equ te exposure of the 12th rib do e t o
the transverse process. The periosteu m over
th e 12th rib is incised and the r ib is resected
u bperio teally. It is important that the rib b e
divided at the transverse process, in order that
suffic ient expo u re of the "space" be provided.
The 12th intercostal ve sels and nerve will
now be seen. The su bcostal ligament should
be divided, since this will permit the retraction upward of the intercostal vessel and
ner ve and the per iosteal bed of the rib . The
ilio-inguinal and iliohypogastr ic nerves will be
ob erved lying more inferiorly and hould be
a voided. The fascia of Gero ta, or the perirenal
fat cap ule, i inci ed over the perirenal fat in
a line lying at the level of the spinou s process
of the 1 t lumbar vertebra. In this way it i
possi ble to avoid entering the .Pleura. It is to
b e remembered that the pleu ral refl ction
exten d to or lightly below th e 12th rib . fter
ero ta' fas ia has been open ed, the left subcliaphragmat ic extraperiton eal pace i entered.
T H E TECH

r

OF VAGOTOMY

h e left ubdiaphragmatic x traperiton ea]
pac i ent red in th manner which ha b een
d escribed. Following division of the fas ia_
f Gero ta, th finger of the r i ·ht h and ar ·
introduced b etween the left kidney and th .
diaphraQTil, and the kidne y with th le ft
u prar nal gland i gently r etract d laterally.
he fingers of the hand ar now pa sed along
the medial leaf of the diaphragm , and en ounter the peritoneum, which i carefully tripped
from the diaphraom from abo e downwar d
a nd from th medial to the lateral asp ts of
the po terior portion of the diaphragm. In
this manner the intraperitoneal contents·
which occupied the superior portion of the

Davis- A New
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left ubdiaphragmatic space are di placed
downward. Thes on tents include the cardiac
portion of the stomach, the pleen, and the
body and tail of the pancreas. In this way the
esophageal hiatus of the diaphraorn
n be
visualized and pal pated.
The expo ure i on iderabl enhan ed b y
retracting the tis ue with Balfour and Deaver
retractors. Retraction downward and outward
of the peritoneum and it ontent will permit
the suraeon to ee readily the ardiac portion
of the tomach and the e ophagu ju t prior
to it passage through the diaphragmatic
hiatu into the media tinum. B blunt di ection the e ophagu immediat ly abo e the
toma h can be mobilized and drawn downward into operativ field. The va u ner e
are palpable a cordlike tructur s on each
ide of th
ophaau and an be readil
resected.
After compl tion of th operative pro edure th p ritoneum with it
ntent i replaced. Th opening in G rota' fa ia i
lo d with a ontinuou utur . Int rrupt d
uture are u d to lo the p ning in the
aero pinali
fa 1a, t
apr ro, imat
th
<livid d mu l , the ub utan ou fat , and
th skin.
TH • T • H

in

I

OF DIAPHR GMATIC HER I

mot

in tan

h rnia and cliaphraamati

in the r ·ion f th
diaphragm , th am
agotomy. fter th p
t nl hav b 11 tripp
i w 11 i ualiz d and
th p rf rman
<lure.
TH • T

H

JC
RDIOE

ntration
cur
ophaaeal hiatu f th
xp ur i u d a for
riton um and it ond wa , th diaphragm
i a il a e ibl for

PER TI01

p

TH •

PHA EAL AR A

Th am
po ur i u cl a f r ag tom .
If u h pro edur ar to b d n a
11 r'

urgical Approach
cardiomyotomy, the Heyrov ky-Grondahl esophagogastro tomy, or resection of the cardiac
portion of the tomach followed by anastomosi between the e ophagu and tomach, the
peritoneum hould be op ned and the tomach
exposed. A trip of umbilical tape i pas ed
around the esophagu at it junction with the
stomach. The e ophagus i mobilized from the
edge of the hiatu in the diaphragm b y mean
of the right inde finger. The operation
enumerated abov are arried out in the usual
manner. The ana tomo i of the esophagus to
the toma h ma be kept e, traperitoneal b
uturin the edges of the opening in the peritoneum to the tomach wall below the ana ·
tomotic it . In th ev nt that a leak o cur at
the utur lin , the e 'a ping fluid will enter
th
u bdiaphragmati e ' traperitoneal space,
from whi h it an b r adil
vacuated b
e ternal draina . Thi pro ide an extra
afe uard again t po toperative peritoniti .
h d tail of thi pro dure will bed ribed
ub qu nt paper.
CTOMY

thi

po ible to
1n 1 10n of
y and uprarenal a land ar r tra t d me ialJ y t ward th
pin . Th p rit neum i tripped from th
diaphragm lat ra11 .
p riton al a it
in th region of the pl n i nter d b m i i n of the pari tal p rit n um, and th
e, t nt of th p ri pl ni adh i 11 i d t rmin cl. The pl ni art ry and pl
em
ma be ligat cl b f r th spl en i xpo d.
In thi ' a th bl od uppl to the le n i
ntroll ed at th out t of the p rati n.
Wh n th
pl
urround d b den
adh
of the a ular p di 1
ma
pl
ar t
d n
b t\i n th
pa rat
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spleen and peritoneum, because after control
of hemorrhage by ligation of the splenic artery
and vein, the spleen, with its adhesions and
the surrounding parietal peritoneum, can be
removed in one mass. When this is done, the
opening in the peritoneum is do ed with a
continuous suture.
Finally, the tail and part of the body of the
pancreas are easily palpated through the same
approach, which may be used for exploration
and re ection of thi part of the pancreas.
CONCLUSIONS A D

UMMARY

In this paper are presented anatom ical
tudies carried out in the cadaver on the left
sub4iaphragmatic extraperitoneal space.
The anatomy of the space is discu sed, and
it i pointed out that the space lies between
Gerota's fa cia and the parietal peritoneum,
and ha an irregular funnellike shape who e
narrow end lies uperiorly at the esophageal
hiatu and who e broad end is inferior.
The pace is approached through an incision over the left 12th rib, which i resected
subperiosteally.
It is pos ibl e to expo e through this pace

the cardiac portion of the stomach, the lower
end of the esophagus, both vagu s nerves, the
diaphragm, the tail and part of the body of
the pancreas, the splenic vessels, the spleen,
and the colon.
The surgical approach through the left
subdiaphragmatic space has the advantage of
being both extrapleural and extraperitoneal.
It should be emphasized that no major
blood vessels are encountered in exposing
these structures through this space.
It is suggested on the basis of these anatomical studies that this approach may be utilized
for vagotomy for splenectomy, and for operations upon the diaphragm, the cardioesophageal junction, the body and tail of the
pancreas.
I wish to take thi opportunity of thanking Dr.
R. M. ndrew and Dr. E. T. mith for their assi ta nce in carrying out certain of the ·e di ections.
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CEREBRAL ANOXIA AND ITS RESIDUALS*
l.

HI TORICAL I 1 TI~OD CTIO

CYRIL B. COURVILLE, M .D .
From the time of ri totl (384-3 22 B.c.), the alveolar walls . Slowing of the blood tream
who belie ed that man could not live on
( tagnation) may le en th e amount of o ygen
Mount Ol ympus because "he could not re pire available to the tis ue in a given length oE
in that air, otherwi e too thin for respiration," tim e. Heart failur even thouo-h temporary,
to our presenl "air age" when we are b gin- may be followed by irreparable brain damage
ning to und r land omethinO' of cer bral on this basi . Inter( ren e '' ith the oxygenanoxia, tretches the long history of the effects
arryinO' apa ity of the h moglobin, as in the
of oxyg n vvant on the human organi m . To formation of rneth moglobin ma like" i e
be ure, it i v ry doubtful w h e th r r i totle re ult in death, immediate or delayed, or in
had any very clear oncept of the place of neurolog ic r i lual of varyin g degr e of
oxygen in tbe body economy, b ut it i remarkeverit . The hi tor of the var iou clinical
able that, for hi day, he c nsider d the "t o co nditions whi h m ay result in brain damage
thin" air to b the ca u e of the ph nom non has, of cour , tart d from wid l di ergent
whi h i now called mountain i kn . It i
po int in the
nturie I ast, all approa hing
al o very doub lful t hat with all our in rea e a mod rn foc u in the path log
f the ultiin knowl clge a to th m hanism and ff ts mat cer bral 1 ion. Onl recentl ha medio f ano ia on the brain , w yet fully appr iat
ine ome to re o nize in any full n the
all the ramification
f the probl m. Ther - nature and rn bani. m of brain damage due to
fore lo thi v ry old , yet v ry nev ubj e t w
oxyge n lack. In pit of it kaleido opi
ma profitably turn our att ntion.
a pect , the t r of a n , ia prove t 1 un But b fore g tting t o cl ep into th hi tori
u u all inter ting, a nd a brief u r e
f it
1 r dealing with ano mia, or cle uff ocatione )
alien t feature will erve u well a a I oin t
a our profe ional for bear all cl it a brief of cl l artur f r an inv ti ·ation f it au e
tatement of it vari u
au e
in ord r. a nd ff t .
Today w re ogn iz that th er are man wa s
THE
IO . GA E OF MI 1
in which lhe cell and ti sue of the body may
be depri eel f their ox g n uppl . her
ilization
ma be too littl o, ·en in th in pired air
nt up n it
fume , or in th ga s u ed for ane th ti
th common
puq o e . Me bani al ob tru ti n of th air
] a
ma
ause udden and prof und
time went on.
by
lu ing air from th lungs.
o n m n b am aware
ma ma int rfere with th int ra phy, iation, this mu t ha
f
yg n and arbon dio, id through
er
arl t
* From the Department of rvou s Disea e , ollege of Medica l
Evangelists, and the R a mon-Cajal L abora tory of
europathology,
Los Angeles ounty Hospital , Los An geles,
a lifornia.
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withou t ventilation. The same applies to the
silver-lead mine of ancient Greece, which had
alread y been worked for "many generations"
at the time of Xenophon (430-355 B.c.). The
shafts were deep, the pas ages crooked and
narrow, and though ventilation wa attempted

Fi g. 1.- "Mining op r a Liom in th ~Tidd! Ag' . Th u c
t
Lo r · ol asph yx iatin g ga. as w 11 as
a sourc· o( Ji g bL is suggc ·Lcd in thi s \\'Ooclcul from
De re 111 ' /allica ( 1556.)

of oil Jamp · as cl

b mean o[ fir , the atmo pher mu t ha e
b en v ry foul (Rickard, 1932).
It wa j n Lh Lime o( th Roman , hm ever,
LhaL mining ' as pu h cl L the limit of men
and mat riel . In ome min
th gall ri
w r e. trem ly cl ei and Jon . Vitru iu (a
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contemporary of Christ) was perhaps the first
to mention the fact that death might follow
inhalation of noxious vapors, and advocated
the use of a lighted lamp, which was let down
into the shaft. If the lamp continued to burn,
the miner could descend with safety. Galen
(A.D. 131-201) is thought to have been the
first physician to call attention to the suffocating effect of fumes so evident, for example,
in the copper sulphate mines of Cyprus.
For many enturie apparently little more
than thi wa learned about the a phyxiating
gases incident to mining, for we find that
Agricola in hi famous De re metallica (1556)
again called attention to noxious gases in
mines and mentioned diffi ultie in respiration , headaches, or actual uffocation re ulting
therefrom. His illustration of miner de cendinrr into pit with their lamps before them
urrrrest their u e as a dete tor of the pre nee
of noxio us gases (figure 1). Althourrh other
including Ramazzini (174 ),* had something
to a regardin no 10u gase and their
effect , it i diffi ult to di tingui h in their
writing th a phyxial effe t of the e ga e
from the m talli poi oning in ident to inhalation of a por .
Throughout th ixteenth and ev nt nth
centuri th ituation did not hang . It \ a
n t until th demand for oal as fu 1 be ame
a ut in th indu trial p riod of th 11111 t enth
nlury that the pr bl m of a phy ia
b min g b cam a viLa] pr bl m. It then
am to b re ogn izecl that th pre en
[
bla kclam p or hok clamp ( arbon dioxide
and nitrog 1 ), and o( ftr damp (m than )
was a our · of da1wer by u ffocation.
Th a ph , iating ffe t o f arb n mono id
a e, p rien cl in the oal min , f the nine* It is te mpting to r ead th erebra l effe ts of asoh yx ia into th e
follow ing q uo t:ni o n tra nsl a ted from Ra mazzi ni : " [The lun gs ] su k
in th mineral spi rits a long with th e a ir 1 a nd so receive th e first
in jury; a fter w h ic h th e sa me spirits, adm1tt d wi thin th e course o f
th e circul a tio n a nd mingled w ith th blood , co rrupt a nd ta int th
na tu ra l tempera me nt of th e brain a nd nervous ju ice, from which
so rin({ th e tre mblin g , tupidity, a nd oth er disorde r abo"e m e ntion ed. " It is to b concluded ra ther that th ese symptom a re th
n rvou effec ts of meta llic poi oning.
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teenth century
now een in the fu 1 ga e
and au tomobile exhaust of the tw ntieth
century. Although thi tory i a
et but
recent hi tory it i worth while mentioning
the exten ive in e tigative work on_ thi ubj ect of Barcroft and Haldane in England and
Henderson and HaO'gard in thi ountr . The
effort of the e worker have not onl erved
to clear up many of the problem in re piration but ha e also contributed much to th
prevention of a phyxiation and it e il effect
b pointing out ource of danger.
But a scant half century after Agri ola
(1556) recorded hi ob er ation on the
a phy ial effect of · mine ga e men on th
other ide of the world were beginnin to
e perien e another type of an xemia which
manif ted itself a "mountain i kne ." The
hi tor of thi t pe of oxygen want ha almo t
a intere ting a hi tor .
" MAL D • MO T

Ju t v h n ' mountain i kne " fir t am to
m
b appr iated i un rtain. But it lo
cl ar that in the time f Ari t tl (3 4-322
B.c.) it wa alr ad appre iat d that man
perienc d diffi ulty in br athinO' in hi h
altitud . It may ha
be n tbi unplea antn
a well a th ir up r tition that erv cl
a a det rr nt to th e mor ad nture om individual wh might th rwi
int re t d
in xploring th high r r ach
[ th mountain . Howev r, it may w 11 b b lie d that
in th fa tn e
f the Hi ma laya and th
nde m n at thi peri d had alr ady me to
a ept the rar fi d atm ph r
f their h mealu .
]and at it fa
Be all thi a it ma
t r main that
it wa the urop an with hi t nd n
to
re ord hi xp ri n e who w
the fir t to
make note of thi m teriou malady ' hi h
dogg d the tep of th adv ntur om mountain limber. lo on th he 1 £ th
onquistad r , wh had the ffront ry to a ail th

empire of the Inca with a handful of mounted
men with firearm , came the emi sarie of the
Catholic hur h, who evidently had more
time than the oldier to anal ze their phy ical experi n e and record them. In 1588 the
Je uit, Jo eph de co ta,* very vividl
de ribed the acute mptom experienced b
him elf and fellow traveler in the Andes,
' hich report i
till one of the cla sics of
medicine (Major, 1932). He attributed the
difficult in breathing, the lack of energy, and
the more di turbing nau ea to a "subtile and
delicate" element of the air, "that i not proportional with the breathing of man, which
require a more gros e and temperate aire."
Within th n xt ntur after the fir t dition
of
o ta' book ' a printed (15 ), other
tra eler . in the mountain rep rted imilar
exp rienc . he i nti t of the eventeef1:th
and eighteenth enturie (among whom ma
be named Pa cal [1647] and Perier [1648])
xplained th
mptoms of mountain i kne
more or le
ompletely on a me hani al
ba i ( angle , 1943).
h re wer other who u b equentl experi n d di omfort of ariabl d gr while
Jimbin mountain , ut it ·was more than
150 ar lat r that Bou er (17 4) a ounted
for mountain i kne b th labor d br thin ' hi h o urr d at high al titud . mor
orr ct con lusi n (am n
uo-O'e t d
p ibiliti ) wa r a h d b
on th ba i of hi e, p rien
in
wh n he tat d tha th untoward mp~ m
f m untain i kn - palpitation d pnea,
mu ular w akn , nau a, and e n omitth r ult of a cl pletion of th
* co ta , how ver, wa not th fir t to leave a r cord of the
di turbing ymptom of hig h altitud s. Jourdan t (1875 ), who ha
mad a n excell nt omprehensive rcvi w of the prob! m of mountain
i knes , points out that
rdaz, one of the offire rs in ortes' force
invading Mexi o, limb d tb mountains around Mexico ity only
to succumb to fatigu and syn ope. Jourdanet tates that this i the
first time that this ondition was called mal de montagnes.
t Th present writer can t stify; as can m a ny other amateur
mountain climbers of th West , 01 the forced r pirations, th
pounding heart , and the xtr me muscle fatigue in a r_apid lim b even
to an a ltitude of 11 ,485 feet (Mount an Gorgonio ) . Mount Whitn y
( 14,501) will try ev n th muscl -harden d sportsman.
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blood of it "phlogiston." This concept was
first definitely tated, however, b Clissola
(1823), who concluded that debility in mountain climber wa due to a reduction in the
amount of oxygen in the atmosphere.
In spite of all this, many conflicting and
contradictory theories came to be propounded
in the next few decade , most of which were
based on the concept that oxygen consump-

tion wa pur ly a phy i al problem (Payern ,
1 1). It remain d for Jour an t (1 61) to
point out that thi wa n t th a e, ut rather
that th v lume of oxygen in th blood wa
due to it h mi al affinit to the 1 ment in
the blood tr am. his work of J ourdanet and
the experi n es of contemporary ballooni t

czences
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led Paul Bert ( 187 8) to settle the que tion by
intensive experimentation.
A word is in order about the place occupied by balloonists in the di covery of facts
regarding the effects of altitude in the production of ano ' emia. In 1783 the brother Montgolfier demonstrated the behavior of lighterthan-air balloons (figure 2). Within four
months men began to a cend in these balloon .
Although experimentation of barometric
pre ures and air analysis began within a
year (1784), it was twenty years later that any
great altitude wa reached in this way. In 1804
a French ballooni t by the name of Robertson
attained the altitude of 26,000 feet and experienced definite symptoms of oxygen want.
The ame year Gay-Lussac reached an altitude
of 23,000 feet, without any great degree of
di comfort, however.
There wa a lapse of over fifty years (1862)
until Glaisher and Coxwell made an a cent for
scientific purpo e , alleging to have reached
an altitude of 29,000 feet. (Thi was ub equently di pute .) At thi height both men
e p rienc d di turbance of ight and hearing,
and Glai h r b ame uncon ciou . Coxwell
found him elf unable to u e his arm and wa
obliged to pull the valve rope with hi t th,
thus aving their lives.
Paul Bert becam enthu ia tic about barometri pre ur , and in 187 5 persuaded three
f 11 w
ienti ts- Sivel , Cro e-Spinelli and
i andi r- to undertake a balloon a en ion
pr par d to tud y th vai·iati n of barom tri
pre ure at u
sive altitud . At high altitud
the e m n e ' perien ed palpitation,
mu ular w akne , and omnolence, whi h
preceded lo s of con ciou n s.
h ball on
a nded to an al titud of 2 ,200 fe t, and th n
b gan to d s end of its own a cord. When the
balloon reached the ground, Cro e-Spin lli
and Siv I wer found to b dead, presenting
all the hid ou a pects of advanc d a phyxia,
in luding hemorrhage from th nos and
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m outh . Tis andier, though u ncon ciou s, escaped wi th his life.
It was three years later that P aul Bert (1878)
publish ed his memorable monograph on barometric pressure, which shed m u ch light on
the problem that had disturbed ientist for

Schneider (18 12), who conducted their experiment on Pikes P eak, and Barcroft of England (1925), who stud ied the effects of altitude
in the Teneriffe Mountain s of Africa-to
write still later chapter in thi long earch
for the cause of mountain ickne

Fig. 3.- D ry o rnprcss io n chamb e r us cl b Paul Be rl in r procl11ci11 g barc m c tri ·
p1 c sur condiuon. xp ri n eel at high a ltitude ·.

more than Lwo cenLuries. Ii · ' ork " as accomplish cl with the u e of a p ially ontru ted decompres ion chamb r whi h clupliat cl condition in th high r altitude (flffu re 3) .
It r mained for investigaLor in our countr - Dougla , Haldane, Hen l r on
and

Coming omewlnL ~lj an anticlimax t th
ob rvaLion ar th r cent fin di tw of M I a( 1943) in the id ntical etting [ De
ta
- the nd . Aft r a la1 e of almo t thr
and a hal(
nturi , I\fono-e found that in
aclcliti n to th a ut ( rm of mountain i kn
there i a uba ute and hroni [ rm
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(soroche is the Quechua Indian word for
it), which are now recognized to be true
medical entities.
Still another chapter in the history of the
effects of altitude has just been written by the
aviator and their medical as ociates during
the recent conflict, but the ink on these pages
is till too wet for the facts to be available for
crutiny. No doubt there will be found man y
counterparts of the 1862 traged y of Sivel and
Croce-Spinelli when the truth is known.
" DE
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others did describe cases of suffocation by
drowning. By this time (as will be shown in
a succeeding section) the danger of suffocation
by mine gases was already known.
As an example of the status of the question
in the seventeenth century we have the "Omment of John Schenk (1644), who discus ed
in his large medical treatise something of th e

UFF O CATIO NE"

The lethal effects of asphyxia, or su ffocation', as the ancients described it, have been
known since tim immemorial, and m an in
his inhumanity to man has taken ad vantage
of this knowledge to do away with his en em ies.
Infanticide wa often accomplished in the
ame way. Condemned prison ers wer dispatched by the les r fined method of garroting, or slow stran ulation, a method that was
not infrequently re orted to in Lh e Spanish Inqui ition (figure 4). During the recent war
Hitler revi v d thi method of capital punishment to deal with some o[ his p rsonal
enemie .
But in it broader a I ects we must look into
ome feature of th hi tory of cle suffocalione,
a it wa de ribed when atin was th language of ci nee. Perhaps the fir t form of
uffo ation to be recogniz d was that of
drowning, and th
re ks and Romans at lea t
(being do e to th ea) apparently re ogniz d
that death by thi mean was the r ult of
interference with the fun tion of r spiration.
elsu and Pliny, for example, were well
a\vare of the po ibilit of d ath by uffo ation in thi way. Gal n i er <lit d as first u ing
the term apnea to describe ce ation of respiration. But only when publi ation of medical
treati e ame into vogue could any definite
oncent of this form of asphyxia come to be
widely known. Ambroi e Pare, Donatus, and

Fi g. 4.c; ph yx ia tion b stra nglin g (ga rro ttin g) used in
Lh e p a ni~ h Inquisition. ACter a n e tchin g by o ya.

early history of uffocation, notably among the
Roman . H mention in parti ular a phyxia
incid nt to strangulation, drowning, fainting,
and frpm noxious fumes.
ome thirty-five years later Bonet (1 79)
published hi memorable treati eon pathology
and also gav an excellent urvey of the more
recent hi tory of suffocation , mentioning the
report of Platter (1614), Riolan (1649), Bar-
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tholin (1654), Richard Lower (1669), and widely read. A contemporary, Carminatus
Wepfer ( 1724). Hi discussion of de suffoca- (1777), published an intere ting study on the
uffocating effects of decaying animal matter.
tione is chiefly of medical interest, because he
Another designation which came to have
was concerned with those diseases of the heart
and lungs which may be associated with, or common u e in the e cases of asphyxia was
the cau e of, this condition. Morgagni ( 1766), de uspensa re piratione) or us pended respirawho started out to write an appendix to tion (Adam , 1796). This term was often
Bonet' work but who succeeded in writing a utilized to describe drowning in the several
long four-volume treatise of his own on " the monograph on this subject which appeared
eats and cause of disease," also reported a about this time (Engelmann [1787]; Colenumber of cases of suffocation chiefly from man [1791]; L'Hermitte [1812]; Chevillotte
a medical viewpoint.
[1816]).
By thi time thi ubject had become one
It i pertinent to point out thaf the introof widespread interest, and a number of duction of experimentation played an imtracts, monographs, and reports appeared portant role in the development of our knowl(Shiller [1753]; Mendel [1776]) to enlighten edge of asphyxia. The introduction of the air
contemporar y ph si ians. The e treatise were pump by Torricelli and Guericke had made
concerned with asphyxiation incident to the po sible , perimentation with the variation
fume of liquor, of burning harcoal, and of in air pre sure. Sir Humphrey Davy (1800)
nox iou ga of other types, to drowning, and ·and others had utilized the experimental
to tho e epi ode which occur at birth. The method in their work on the physi and
la t rrroup of contribution i of sufficient in- chemistry of air, a ubject which will receive
tere t to be given pecial attention in a ubse- more specific mention in a u b equent se tion.
quent e tion; the other will her r ceive
But from the tandpoint of a phyxia in it
brief mention.
relation to medicine very littl had been done
We find that tor ke (1705) published an in an experimental way until the time of
e ay on the asphy ial eff t of recently feroodwyn ( 17 8), whose e perimental tud
mented liquor. Similarly, Tann nberg (1729) on " the effect of ubmer ion, trangulation,
d cribed instances of "suffocation" following and everal kind of noxiou airs on living
exposur to the vapor of ferm ntino- mu to. animal ; with an ac ount of th nature of
lthou h it i doubtful that many
nou
th di ea e they produ e" i inde d notea phy ial a ident o curr d n thi basi , worthy. Mor o er, th tudy by Kay (1834) on
the e contribution give on an int re ting the phy iology, pathology and treatment of
idelight on the ubj t under on id ration. a phy ia "in newborn hildr n and from
. , po ure to noxiou or foul- melling ga e
drowning, hanging ' ound of the he t,
from mines, burning char o 1, or de aying m hani al ob tru tion of the air I a age ,
rgan i material appar ntl y often r ulted re piration of ga e ' repre nt an effort to
in a phy ia. Thi pha e of uffo ation" a the apply the experimental method to the probsubject of a mono raph by Portal (1775) , a 1 ms of a phyxia in man.
book whi h went through at least six ditions
At any rate the problems overflowed their
and whi h wa tran lated into
rman. Portal medi al onfine and ripp d the imagination
( 1796) al publi hed a book of in tru tion of the laity a well. Thi i o w ll portra d
on the treatment of asphy ia from variou
in the painting by
homa Wright r proau e , including mine ga e
which wa
du ed h rewith (figure 5).
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In the first half of the nineteenth century
a bevy of monographs and articles on the subject of asphyxia came into print.* This was
made possible by the considerable number
of new medical journals which came to be
published in the various European countries.
Of the various pha es of the subject then considered, none attracted quite so much atten-
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''ASPHYXIA NEOPHYTORUM''

The fact that infants are sometimes born
dead or die soon after birth has obviously
been known since time out of mind. It is very
evident from the silence of earlier available
literature that this disaster occurred so often
a to be commonplace and scarcely worth mentioning. The que tion of primary interest in

Fig. 5.- An E . /Jerime~il l~ilh th e Air-Pum/J. Oil. painting by Thomas Wrigh.t now in th.e atio~al
a ll cry, London .
lu s p1c~urc ugges t · the grip on popular fan y of a111mal cxpenmenlat10n
with l wer cl OX)gcn ten ion .

tion a asph xia of th newborn. To this · thi
onne tion
to determine when thi
feature brief attention will b given.
situation wa re ognized to b due to "suffoation." And the an wer to this question cannot be given exa tly. From availabl our e
* Ii:i the Index of the urgeon 9enen~l's Librarr th~re ar~ to be
it app ars that m dical interest in the problem
found titles of 100 moi1ogra phs dealin g with asphyxia ( includmg the
neonatal .vari ty) which appeared. b twe. n 1~00 and 1859. In .the
same period 132 arti Jes appeared w med1 a l l1te~ature . It 1s obvious
developed concurrently with the eighteenth
!hat between J 775 and 1850 there was an awa~ening of a remarkable
interest in the subject of asphyxia in its vanous aspect .
ntury, and th general intere t wa follow d
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specifi all by attention to a ph yxia in the
newborn. hi ondition was described by a
ariet of term : uffocation in the newborn
(Roederer [1760]) ; asph xia neoph torum
(Ehrhart [1785]) ; asphy ia neonatorum (Reffnier [17 9]) ; apparent death in ne,vborn
LC.>Aer [1792]) a 11 of ' hich t rms are accuratel descriptive.
In Lhi particular field several nam
tand
out a pre-eminent. Roederer ( 1760) wa on
of th out tanclinff ph sician
f thi period
wh o had given ni.uch attention to the ailment
o f hilclren. It i therefore p rtin nt that he
be one of Lh fir L to write on uffo ation in
infant ·. Ehrhart (1785 1789) wa al o one
of th e earl iesL m nographer on a ph yxia o f
the n wborn. Regnier (1789) de \Valdkir b
(1793) and Roo e (1791) al o wrote Lreati e
o n th e ubj t.
fLer th turn of th ninetc nth ·entur
the conL mporary literature ' a marked b
man y contribution Lo the subj L of asph ' ia
in g neral and to that of the n wl rn in parti cular. A numb r of n ' method wer al o
on ept
d velopecl in iL treatm nt. But th
which ·i of fundamental im1 ortanc to u
toda wa that introdu cl by Little (1 42
1 53 1 61 ) whi ·h ugge ted Lhc t the pa ticitie of hildhoocl \ ere the dir t consequ n e
of a ph xia at birth. Thi id a wa lo t ight
[for a full ntury be au e of th o r mphaau eel b
i placed on fo al hemorrbag
birth trauma but rec ntl it ha b en r introcluc cl h
ourvill and Mar h (1944),
who pointed out th ol j ti
viden in the
ery nature of Lhe
r bral orti al le i n
.whi h mphasiz th ir anoxial hara t r. It
ha furthennor 1 n ugg t cl that
the oth r I
\ ll-under to l
en ration
may have a
R·

ITATIO

A PH , IA

If only th entire tory of eff rt at r uscitation
f a phyxiat cl individual
uld b

known, what an interesting volume in the
hi tory [ medicine it ' ould be! Regrettabl
w knm o little of the early effort in thi
direction. Inde d, th r i but a ingle item
antedati1w the sixteenth
ntury "hich i
kn wn to the pres nt writer. Carri on call
attention to the fa t that in the Bab lonian
Talmud there i a statement to the effect that
a newborn infant "ho failed to breathe wa
to be gently swung in a hammock in an effort
to re tor re piration. Thi fa t eem to
point the wa that effort at re u citation wer
to take for attention to therapeutic method
se ms to be paramount.
Some ort of ffort wa almost certainly
made to rev i \'e min r
enaken by noxi u
furn while at their work r tho
uffo at d
b lrowni1w· et the lit raLure prior t th
eight entb entur i alrno t entir l
il nt
on th
ubje t. On Lh other band, an arl ·
tr ati e on ob letri
b Pugh (1754) ontain cl method advo at cl Lo r u citat infant ' h fail cl lo br a the. } r m thi time on
a numb r of ne\ method were a lvo ate l.
n f Lhe fir t mea ur u cl wa that kn wn
fr m Bibli al tim
('- Ki1w
: 33, 34)m uth-to-m uth br athi1w- but ' h e m r
m d rn our e i unkn ' n. \V find treati e
on the ubj ct in one of Lhe earlie to( ob t Lrial journal , th Archiv fuer di GelJUrl hilfl
by We lin (17 9- 0) and b L6A r (1792).
M nograph b
iem i r (1792), Fr teau and
Baud 1 que ((1799] who ad o at d
ti n
o[ th
umbi1i al
rd), on Frori p and
h' arzot (1 01), an Pl 1 k (1 07) al
appear d about thi tim .
It w ul arr u too Car afield to in e tigat
th rough] thi
ubj t f infant r u itati n; ho' e er, it i ' orth v hile to m nti n
th m thod de ribed b M r hall Hall (1
whi h ' a d tined to be quit
(and quit
uc
full ) u cl m
entury.
hi
l ade of the nin enth
m Lhod, which on i t d of the alternate
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h perexten ion of the infant on one hand of
the accoucheur and then flexion on the other,
still described in ome English textbooks
printed today. And with this manual method
hould be mentioned the swing method of
Schultze now referred to only to be condemned. No doubt thi measure has been
effective in aggra ating in many instan es
subdural hemorrhages which were responsible
for the a phyxia in the first place.
To lea e the history of thi ubject of re uscitation with onl the e few references to neonatal a phyxia 'vould leave a onsiderable
O'ap in our knowledge. \Ve find that much intru tion in both the pre ention and reli f of
asphyxia! tate of other etiology in the literature of the eighteenth and nineteenth centurie and even before.*
To turn back to the eighteenth ntur , w
find treati e on re u itation b \Ve] froth
(1725), Farka ( 1762),a ndd Villi r (1771 ).
Al
ab ut thi tim '
have orning to
light a eries o( book o[ in tru tion, often
adclr . eel t th I ubli · a a mean of education dealing with th prob] rn of " usp nded
animation" or "appar nt lea th ," a th a l h xial tat wa th n ·all cl...
he. e manuals of instruction (or m morials) w re pubIi h d in Ital
(at Fir m
1772 ; b To1,1.cui4 1773 I figure 61), in G rman (Munich ,
1775), in France (cl Garclanne , 18 l , a and /J )
, nd in England ( Haw' , 1782).
till oth r monograph giv n to a g neral
* ,\n intcrestin~ item on the p1c\'ention of suffocation i.n infants
is brou~ht to li'l"ht by Garri,on ( 1937). H ca ll d .attention to a
plan rd publish d in the late thi1 teen th en Lury warn1n£l" pa:enls not
lO take infants of L s than three
f'ar~ of age to bed with them
became of chn~et of suffocation. I.n t.he ~ \t·nteenth entury mothers
so ml'tinws drlibcialely O\erlay their infants to do away with thr1n.
·ncloubtcdly th old habit of ''swa ddling" infants with hea\y clothing
'-as a lso an or asional cause of ;uflocation.
t

It i

wo1th whil

emphasi,inl( the point 1·ecently made by
1ulers of the ancient Incas forbade ~ny m.ass
mi'lrations of captured tribf's to i1 1titudes o ther than th o e 111 :vh1ch
they wcr arruqomed to live. It 1s pr ·sumcd hy Mon~e that this was
cl.one to pre\cnt both the ac1.1tr and. chr.onic fo~ms of ''mountain
1ckne.s'' which \\l'r
o physically d1sahhn~. Thi sc m to b an
< x unplt· of a p1 chi tori
publi health measure!
~1on'l'<' ( 19'13) that th

t A ropy of thi~ int re . tin~ and rcma1 kaJ,le romol ·te monognph has recently been add cl to th lihrary of the. linical Di~.ision
of the College of ~I dical Evangelists thi:o~1gh the .'lift of th<; Sci ippsl~rmondino Library of Histo1i.cal Med1c111e . 1:'h1 book g1\e cons1denhlc information on the history of asphyxia.
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consideration of the problem, included a ection on therapeutics. Particularly noteworthy
in this connection were the treatises of Goodwyn (1788) and of Plisson (1826), the latter
cont!lining an important section on the history
of asphy ia. *
The cholarl es ay by Kay (1834) may be
onsiclered to lo e the historical period on
the therapy of asphyxia! states. It is worth
while, nonetheless, to note in pas ing, those
of our own day who have contributed so much
to the treatm nt of anoxic tate , viz., Barcroft ( 1925), Haldane, and associate in England, and Henderson (1924) , HagQ'ard (1923),
and a ociate 111 the United
tate . To
these must be added tho e (Fulton and
a sociate ) who have done so much to
make flying in the tratospher more safe.
, But thi i ·etting out of the cope of thi
hi tori al urve o[ the probl m.
we write
of either prevention of asphyxia or re u citation we are brought fa e to fa e with a imilar
spe ter whi h ha haunted th op ratino· rooms
f'or the past three quarters of a century. \Vhen
it ma k is lorn off, we ee that it too is
a, ph xia.
A i OXEi\l I

OF A t ESTII.E.'IA

Th hi tor or the anoxemi eff e t of the
inhalation an 'slh tic i reJatively , horl. It o
happens that t lie, e cff ects wer fl rst noted in
th
of nitrous oxide, who identity wa
early r rngn i1ed and whose ane theti · action
wa J arnecl som time b fore it actual u e
in urger . )cl 11 "nough nitrou . oxide wa
first di ·covercd by Prie tl y (1771 ) about the
. am tim that he discover d ox gen. It wa.
ir Jiumphr y Da
( l 00) who found that
nitrow o,· ide , when inhal cl r liev cl pain ,
the cli. com fort of an eru pling ' i:dom tooth
bein g con icl rably alle iat 'cl. Howe er, hi
*A has already hrcn implied, there aie a number of treatises
on suffocation or asphyxia, notably tho~c of chrnk ( 16H), Bonet
( 1679 ), and of Tonetti ( 177'.-l), which contain \aluah le material of
histo1ical natu1 . Thi ess:ly h · Plisson and an undatt'd onr to appea1
.ibout half a entu1y later from the p n of Paul 8!'1t are th only
s/11•cific sources of historica l ma tr rial on this subject. ( ee fi~ur six.)
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uage tion that the ga might b

d a an
ane theti in urgical operation , a well a
the similar propo al b a ouna Encrli h urgeon namel Hi kman, went unhe ded.
The fir t evid nee of the noxiou a tion of
nitrou oxid wa r ported b ' tanl · ( 1842)
when it wa ob erved that the breathing of the
crude ga (mad b h atina ammonium nitrate) for it exhilaratina effe t ometime
u
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l' ig. 6. Titl · pa~c of I 011ctti\ monograph 011 a..,pln,ia
(or "appar Ill death ") pubfohcd in 1773. l· rom cop)
ripps-Rernondino hi stori al ollec Lion .
in

re ultecl in forcibJ and un ontrolJabl mu cnlar mov ·menl .
am to b
u eel a an an th ti
oc a iona]
o cnrrcn
of on .
IV
. lZUT
wa reported h
( 1926),
E an. (192 ),
It wa
oon u p cl d that the
onvul i
1110 -

erebral Ano.

La

m nt ' er the re ult of the ano emia' hi h
wa an invariable a ompaniment of the u e
of nitrou oxide ( ardner [1902]; Wieland
[1922] ; Lake and Hertzmann [1924]; and
Hender n [1927]).
Of gr ater intere l in vie1 of the cerebral
effe t of thi ano~ emia ' ith nitrous oxide
wa the o currence of re idual manife tation
in the form of p hi or psych neuroti
aberration or riaiditie , tremors, peech di turban e , tc. That th e ign are due to
ph i al damao· to th cerebral cortex and
ba al ganalia, and that the e le ion are the
clir t re ult of a ph , ia ha b en proved b 'oncl qu Lion (Courville [1936, 193 1939] ·
Lowenbero·, \, aggoner and Zbinden [1936] ·
Ford, Wal he, and Jarvi [1937]; O'Brien and
te grnan [l 93 ]) .
, lthotwh not o evicl nt in the ca of the
oth r inhalation an , th ti
which are I
l ik l Lo b ac om pan i cl by a eriou de gr
of anoxemia , ph i al clamaa to the brain, of
a . imilar charact r, ha be n bown aft r
delay cl death [ llowing other inhalation
anesth tic. "' v n in th ca e oE that old
standby ther the ·onvul ion whi h som t im
occur in the cour. o( it admini tration ar probabl du to corti al anoxia
(Coun ille 1941 ).

*
ncl what of a ·phy · ia ons quent to , p ·urc to th war ga es?
r of tho
r la ti v
ano~ mias a . oriatccl with pulmonar ' di a e ,
notabl y pn urnonia , ·arclia di a c , and th
anemia. ? Our und r tanding of th
onclition i. of rec nt vin tag and o( 1
rn
to u in th i hort urv y of the
a. ph xia.
h lit rature dealing ' ith
ti on
ondition will b cit cl in uh equ nl
of thi tucl .
But what of th intimat hi tor
ling
[
with th
g n and carbon
h mi al fundam nmono. id
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tals of the problem, and what of the phy ical
aspects of anoxemia? It has seemed more in
order to discus this phase of asphyxia with
the phy iology of normal and abnormal
respiration to be considered in the following
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cience

ection of this essay. To this phase of the
ubject we will now give attention.
rorn.- The bibliography will appear at the end of the completed article .

(To be continued)

CURRENT COMMENT

THE CIRCULATORY EFFECTS OF HISTAMINE*
FR ' D B. MOOR , M.D.

Fe' sub tan e in the realm f biologi al
chemistry have reated more general intere t
than beta-iminaz I lethylamin
common!
called hi tamine. It occu r in x tra t of all
animal and plant ti ues, in whi h om i free
J.nd some re ult from protein cleava e. It
pharmacoclynami has been well elucidated,
but it ph iolo ical ignifi an e i till largely
theoretical. \Ve are int re ted at thi ' riting
in the cir ulator r lation hip
f thi intere ting ub tance .
When applied lo ally by intra utan ou injection b io n tophore i" or v n by inun tion, hi tamine I roduc a mark cl art riolar
and apillar dilatation with in r a cl permeabilit of apillar wall and wh al f rmation.
h wheal ub id in about half an hour, but
r clne and in r a e in kin t mp rature p ri t for a mu h long r peri cl of tim . It i al o
of inter t t not that hi tamin a pli d b
iontophor i fa il s to produc marked lo al
va odilatati n r wh al formati n in area
wh r there i a lvanc do lu i va ular di a e· in fact thi, finding ma 1 u cl a a
mea ure o( th ir ulatory impairment.
When
uffi i nt quantit
f hi tamine
gam a c to th <Yen ral ir ul ati n, a it
may by ubcutan ou intrarnu ular, r intration orb iont phor i ,
terni
[ flu h-

ur. With
* From the D partm nt of Therapeutics in th
Evangelists.
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,oJl e.~

of

fcdica l

laro-er do e the e ign and mptom are all
exaff<Yerated, '' ith th addition of bron hial
con tri tion and dy pn a, omiting and diarrhea. Th e manifestation are u ually of short
duration becau e of the rapid destru tion of
hi tamine, the ompen atory in rea e in h art
rate, and the udden di harg of epinephrin ,
' hi h i th spe ifi pb iological antagon i t.
In fa t, thi
ompen atory m hani m i o
ffe tive that a dilut oluti n of hi tamine
giv n intraven u 1 proclu e no marked
han<Y in the blood pr u re.
n th ph siol <Yi al ide nrep et al. have
dem n trat cl that hi tamin
r a hi taminelik uh tan e i produ cl in mu cl during
he
n id r d hi ta-

in r a
re ulting fr m incr a d mu ular a ti it .
Th al o obs rv d that a t n- to tw nt -minut
lu ion of th art r ial bl od u ppl to a
limb au d a marked in r a in th
en u
hi tamine l
1 clurin the r ultin r a ti e
h p r mia. It " PI ar , ther [ re, that hi tarnin ma hav a cl flni t ph i Joo-i al fun ti n t p rform in au rrm nting th blood fl ow
t me t lo al ti u r q u irem nt .
her nt r p rt f "Wirt ha her and \Viclmann on th tr atm nt f th p r i h ral " ular di a
b th in vivo laboration o(
hi tamin ha add d till furtb r to tb alread wid pr ad int r t in th i ub tan .
Et r tr in g dieth leth r with var inrr u ces , as re ommend d 1 Katz in th tr at-
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ment of these diseases, they reasoned that since
Dale and Laidlaw had demonstra ted that ether
sensitized the capillaries to histamine, and
since serum from some of their ether-treated
patient produced cutaneo u s "heals and
flares in nonallerg ic subjects and caused contraction of isolated cruinea pig intestine, the
favorable results in ome patient might be
due to the vasodila ting action of histamine.
From the work of Holtz they learned that
the addition of ascorbic acid to histidine in
vitro resulted in the production of histamine .
13y the simu 1taneous parenteral administration oE laro·e closes of histidin monohyclrochloride and sodium ascorbate, \Virt chafter
and \Vidmann were able to produce clinical
improvement in eleven patient suffering
from peripheral vascular disease , including
seven with arterio lerosi obliteran , two with
thrombo-angiiti obliterans and two with uclden arterial occl u sion. Th y observed improvement of the peripheral circulation with
relief of pai n , increa ed warmth, and limitation of ga ngren e. Serum fr m the e pat ients
produced m ore marked cutaneous wheals and
ft ar s in nonallero-ic subjects than the serum
from the ether- treat d patient .
AlthouO'h the a corbi -h i tidine treatment
of the per iph eral vas ula r diseases is exceerl-

ingly interesting and appears physiologically
sound, the present cost is prohibitive for many
patients. If an adequate blood level of histamine is the only requisite for the succes ful
treatment of these diseases, it seems that a
simpler, easier, and cheaper method would be
the administration of histamine itself by intravenou injection or by iontophoresis. By either
of these latter routes any desired blood level
could be maintained, alth ough probably not
as continuously as by the ascorbic-histidine
procedure. \Virtschafter and \Vidmann have
obv iously made an important contribution to
the therapy of the occlusive vascular diseases,
·w hich , as they have indicated, may be of value
in the tr atment of a number of other condition in which the circulatory effect of hi tamine might be beneficia l.
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INTRACRANIAL SURGERY*
WILLIAM T. GRANT, M.D.

DIAG

0 TIC METHODS

In the treatment of cerebral tumor there i
still a great need for earl ier diagno is. It is
urprising and di appointin · to find a tumor
that ha grown into adjacent tructure to ucli'
an extent that it cannot be complet ly removed and yet the demandin(J' ymptom havt
lasted on]y a few 1veeks. On third of patients
' ith a brain tumor bave, a the initial mptom, pell which may be of mild or vere
degre . Any patient who tarts to hav pell
after th a(J'e of twent -on
ar mu t be su ome
pectecl of having a brain tumor un]e
other abnormality can be clearl identifi d to
account for th attack .
After a careful histor , ph ical and n urolo(J' i al examination , X-ray
f th kull are
u ual1y of intere t. They hould be taken 0
that th
u pe t d id i hown ter o opially and o that one anteropo terior view
how the pineal b dy. Thi t1 ucture i usuall vi ibl and can be m a ur cl for i(J'nifi.cant
hift in the ]at ral view a w 11 a in th e
antero1 o t rior.
When the l tro-en ephalogram fails to
how an abnormal wave it an hard] help to
lo at th trou bl , hut a normal traci1w do
not in any way
lude th po ibi1ity of an
area of pathol gi
liange. \Vh n a normaJ
tracin? i. foun~l in the inv tigation f epilep y 1t 1 p ibl to giv m trazol intra nou 1 during th tracing. Thi ma brin · 011
a t pi al p ll or f al corti al di har(J' and
th n th r i a b tt r han that the le tron phalogram will be oE lo alizin value.
* From th Depa rtm nt of ervous Disea
(
)
ollege of Medi al E angelist , Los ngeles, ~iforni~~rosurgery •
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This u e of metrazol has not been standard ized
yet in a e of tumor.
Air studies can be carried out in two ways.
For an encephalogram the air is introduced
b pinal puncture, with the patient ittinO'.
Thi doe not alway fill the ventricle completely, and when lookin(J' for a tu mor, a
ventri ulogram i more ati factory, ince the
air i inje ted directl into the ventricle
through a burr ho]e. The latter method i accompanied by le di comfort and Jess risk if
intracranial pre ur i in r a ed . I t mu t be
r mern bered that a normal ventricul (J'ram
doe not rule ut a brain tumor. Thu it ma
be nece ar t rep at th air tud at int rval ,
depencli1w on th l ini al c ur e.
\/Vh n ther i rea n to e p ct an aneur m
or a vas ular anomaly, a cerebral a1wiogTam
can be carri cl out b injectin(J' the carotid arter in th n ck with a radi aque material
and taking X -ray at th prop r time. Thor tra tor di clra ti u ed , and on may pun tur
th art r under dir t i ion or b blind
puncture. From tw t fi e film ar th n
f about one
nd.
po eel at inter al
m chani al fi]m han · r ha b n cl
loped
that mak the e, po ur aut rnati all
th
pe of
cas ett ar pull d to n
Lumor an be hown in th i wa bett r than
b air tud ie .
uro1 h iolo(J'i al m thod ar ffraduall
b ing adapt cl to aid in th n urologi al J amination. Quantitati
and nphi r
rel ala]uati n of th fun ti on
low a mor xa t
being te tel and al an anal i that i not
po ible wh n the r pon
impl ob r d
i uall (fiffure I).

Medical Arts and Sciences
SU RGICAL PROBLEMS

T he r isk of an operation on the brain is not
great so that, except in cases of large tumor
with irreversible changes in the brain stem,
the chance of su rvival i quite good. A patient
is le s u pset by the wide excision of a brain
llate .Apr, 7, 1947
Dominant ·~.And
Rt.

Lt.
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edema that develops when a high intracranial
pressure is allowed to drop too far or too
quickly. To avoid this, the ventricular pre ure is allowed to fall by stages before the air
study i carried out. The use of hypertonic
sucrose before and after operation helps 111
addition to prevent cerebral edema.
Pre- c
Lott hand.

Fie . 1. T h

two wa y tracing al ove were ma l with a flex ible pen . and erve to re ord motor control simi lar to
that in the finger -to -nose test. h method '*' was described in detail recently. Th tracing on the left how much
di ab ility of th 1 ft hand , du to an old injury in the right erebral hemisph re. The gro. and irregular devia tion from the intend d line of movement are typical of a lesion a fTecti n g the prec ntral gyru . he oth r tra ing
was made by a patient with a 1 ft cerebell ar I sion.
he hara teri sti efTect is a tremor that is evident in all
part of th tracing. E en in very evere cases the general line o( movement i urprisin gly good, in ontrast LO
. the tracing. made by I at ients with I ion in th cer bral hemisphere.

tumor with urrounding brain than he i by
a partial removal. Po toperati ve hyperthermia,
once th bugbear of n uro ur eon , i eldom
een any more. It i du to diffu e cer bral
*Grant, v . T.:
J.o Angeles leurol.

When the calp ha be n infiltrated with
novo aine th operati n i almo t painl
and light ane the ia with avertin or odium
p ntothal, or both, j uffi i nt. In case with

raphi methods in the neurological examination. '\ avy trac in g
o ., 12, 19·17 (in press).

Lo record motor control, Bull .
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Grant-I ntracranial

compres ion of the medullary enter an intratracheal tube i nece ary for po ible artificial
re piration, and this ·call for a deeper level of
anesthe ia. Often a go d part of the op ration
can be carr ied out under local anesthetic and
the pati nt doe not ask to go to leep until he
becomes tired or until irritation of the dura
ca use too mu h discomfort.
Measure to top bleeding ve sels have been
extended beyond the u e of silver clips and
the electroca utery. he latter i still applicable in most place and, when an important
tructure lie directly b neath, one can avoid
exce sive heating of the underlying brain by
u sing a bipolar forcep . In this instrum nt the
cu rrent pa se from one prong of the forcep
to the other in teacl of to the indiff rent lectrocle via the patient' body. Vitamin K given
for one or two da befor operation impro es
materiall the clotting time. It i not ft n
that a large ve 1 i torn, ince improved intrument allow the ve el to be cauteriz cl

urgery

under direct vision before being divided. Such
in trument include
If-retaining retractor
with attached suction, irrigation and Iio·ht ,
insulated cautery tip and forceps o that the
can be used at the bottom of a deep hole without being hart-circuited at the ide of the
wound. Fibrin foam and the fabricated gelatin product are most u eful to top bleeding
from vein that enter one of the large venou
inu es.
Deep X-ray treatment i usually of value
after an infiltrating tumor ha been removed
from the brain. In many ca e of apparent!
complete remO\ al of a glioma there are mall
i lands of cell left behind. The mo t effe ti e
way to deal with any remaining tumor ti ue
i to giv X-ray treatment directly into th e
wound, u ing a conta t tub .
do e of more
than 6000 r. an b given in l es than one
minute. noth r advantage of thi i that the
patient avoid the las of hair that follow th
po toperative radiation.
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Offering general practitioners and
specialists alike a new approach
to localized Ultra-Violet technic.
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A

product

of

the

WESTERN

makers

Quicker and handier to use.
Effective in more than 55
localized conditions
Light and easy to carry
Hangs on the office wall
when not in use
Astonishing Ultra-Violet
emission
Moderately priced •.. long
life construction
of

SURGICAL

the

famous

SUPPLY

Hyfrecator

CO.

1926 Wilshire Boulevard
Los Angeles 5, California
PASADENA
689 S. Fairoaks Ave.
LONG BEACH 2
SAN BERNARDINO
133 E. Fourth Street
535 "E" Street
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FISCHERQUARTZ
FISCHERTHERM

THE

Ale~

SUPER

MODEL

88-C

COMBINATION FISCHERQUART Z LAMP WITH
2 LARGE, FULL-SIZED
ULTRAVIOLET BURNERS
1 Tan Ray Grid Burner
1 Pure Quartz Grid
Burner
1 Pure Quartz Orificial
Burner
THESE ARE ALL GENUINE
GAS DISCHARGE
ULTRAVIOLET BURNERS
(Not Cathode Glow Tubes}
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(Since 1928)
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For Full Information Call or Write

ROBERT A. FISCHER
517 Commercial St.
GLENDALE 3, CALIF •
Chapman
5-2746

Citrus
1- 1362

PEDASINE
FISCHERSINE

There can be no middle course between the ethics of the medical profession and the
temptations of the market place in the fie ld of anatomical supports. Here the stand-.
ards of the businessman must be elevated to the standards of the doctor because the
customer of .the businessman is the pati~nt of the doctor . Anyth ing else is "merchandising · quackery." We at ~amp have for many decades controlled our distribution
thro\lghout the recognized retail institutions which like the doctor have e~rned the
respect and confidence of their home communities. No appeal is used in our advertising approach to the ~onsumer which fails to meet the precepts.of the profession .
We serve the physician and surgeon by living up to our chosen function of supplying
scientific supports of the finest quality in full variety at prices based on intrinsic
value. We try to insure the precise filling of prescriptions through the regular
education and training of fitters. In cooperation with medical and educational public health authorities we play the role our resources
permit in promoting better posture and body mechanics.
That is our idea of the practical ethical standards which
permit the businessman to solicit the recommen dation of thf' doctor.

Camp Anatomical Supports have met th e exacting
t est of the profession for four
decades . Prescribed and reco111111ended in 111a11y types for pre11atal, post11ata!, postoperativ e. pe11d11/ous ahdo111e11, visceroptosis, nepliroplosis, lier11ia, ortlinprdic and
oilier cn11ditirrns. If ynn dn 11nt have a cnpy of the
Camp " R rferr11ce Bnnk for Physicians and S1trgeo ns",
it will be sent upon request .

C~P ANATOMICAL SUPPORTS
S. H. CAMP & COMPANY • Jackson, Michigan•
Offices in

World's L argest M t11111f11ct11rers of

cienti/ic Support s

HICAGO • NEW YORK • WINDSOR, ONTARIO • LONDON, ENGLAND

PAUL EHRLICH, 1854-1915

f!lleJeatcli /}JoienJ iJ t
FA T HER OF "'ODERN HEMATOLOGY AND CH EM OTHERAPY

Most of our modern medical knowledge of
the blood terns from Paul Ehrlich's early work
with aniline dyes. Ehrlich applied hi s dyes
to the study of the cellular contents of
blood and difTcrentiatcd the blood
picture of perniciou anemia from that of
seco ndary anemia. Hi more pub licized
achievement include the discovery of 606,
the "rnngic bullet," and the side-chain theory
of immunization . Jn 1908 he shared
the Nobe l Prize with MctchnikofT for
wo rk on immunology.
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